Fluorescence and chemical studies on the interaction of Escherichia coli DNA-binding protein with single-stranded DNA.
Nanosecond and steady-state fluorescence spectoscopy were used to probe the environment of the tryptophan residues of Escherichia coli DNA-binding protein. A spectral shift and a change in quantum yield of the protein upon binding to DNA or oligonucleotides indicate that the tryptophan residues are near or at the DNA binding site. The observation of two excited-state lifetimes of the protein indicates that there is heterogeneity in the microenvironments of these tryptophan residues. The "short-lifetime" tryptophan residues are more sensitive to the interaction with DNA than the "long-lifetime" residues. The results of solute-perturbation studies with iodide or acrylamide indicate that there are tryptophan residues near the surface of the protein which are heterogeneous in their accessibility to these quenchers and that they become less accessible after DNA binding. Also, lysine residues of the protein have been shown to be essential to DNA binding by chemical-modification studies. Tyrosine, arginine, and cysteine residues appear not to be involved in this binding process. From studies of the decay of fluorescence anisotropy of the binding protein in the presence and absence of DNA, it has been concluded that (a) the tetrameric binding protein does not dissociate into subuniits upon binding to the oligonucleotide d(pT)16 and (b) the binding protein-fd DNA complex possesses "local flexibility" and, therefore, cannot be described as a continuous, rigid rod.